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  O objetivo deste trabalho é fazer um breve diagnóstico da infraestrutura de transporte no 
Brasil  e  discutir  teórica  e  empiricamente  o  papel  dos  gastos  com  infraestrutura  no  setor  para  o 
crescimento do país durante período de 1986-2003. A hipótese do trabalho é que os gastos públicos 
com infraestrutura de transporte são produtivos e decisivos para a retomada do crescimento sustentado 
e  mais  eqüitativo.  A  revisão  da  literatura  teórica  e  empírica  mostra  que  as  regiões  diretamente 
beneficiadas com serviços de infraestrutura de transporte logram externalidades positivas, atraindo 
indústrias,  aumentando  a  produtividade  e  o  crescimento  econômico.  As  conclusões  ressaltam, 
utilizando um modelo de painel para estados brasileiros no período considerado, que os investimentos 
públicos em infraestrutura podem estar restringindo o crescimento do país. 
 
Palavras  Chaves:  Infraestrutura  de Transporte;  Políticas  Públicas;  Crescimento  Econômico,  Gasto 
Público. 
 





  This  paper  aims  at  analyzing  theoretically  and  empirically  the  role  of  infrastructure 
expenditure  on  economic  growth  in  Brazil  from  1986  to  2003.  The  hypothesis  is  that  public 
infrastructure expenditures in transport are central to foster sustainable growth in Brazil. Theoretical 
and empirical literature highlights the fact that this type of investment fosters economic growth and 
the multiplier by means of its effects on productivity. By using a panel data model to Brazilian states, 
conclusions highlight the fact that infrastructure investments are one of the demand constraints to 
growth in Brazil. 
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1. INTRODUCTION AND THEORETICAL FOUNDATIONS 
 
  The relation between public expenditure and economic growth is central in the debate on 
development  and  growth.  The  discussion  on  specific  relations  between  public  expenditure  in 
infrastructure and economic growth was revitalized by Aschauer (1989), mainly motivated by the 
existence  of  a  Welfare  State  in  the  postwar  period.  This  author  demonstrated  the  importance  of 
infrastructure expenditures for growth and productivity in the economy. The results were as expected, 
for  they  suggested  that  public  expenditures  in  infrastructure  play  a  decisive  role  in  productivity 
growth.  However,  there  were  issues  regarding  the  high  value  of  the  estimated  elasticities.  The 
estimated effects of public logistics on the increase in the productivity of private investments showed 
that a 1% increase in public capital leads to an increase in factor productivity between 0.35% and 
0.49%, whereas the estimated elasticity of the GNP was between 0.36% and 0.39%.
1 
According to Sousa (2002), public expenditures in infrastructure are one of the main factors 
explaining  the location  of  Brazilian industry  in  the  1970s and  1980s, surpassing  other traditional 
indicators, such as market potential, subsidies and educational levels. This attraction power generates 
regional disequilibria which could also be interpreted in a historical perspective, from a complex 
relation between the first economic activities and the demands for public national infrastructure. 
This  paper  investigates  if  public  expenditures  in  economic  infrastructure  are  important  in 
explaining long-run growth across Brazilian states. In case this hypothesis is confirmed, it will imply 
that federal and state governments may be able to improve the economic performance of Brazilian 
states via infrastructure expenditures, given that they help to generate an appropriate environment for 
private investment away from the larger urban centers. Therefore, this paper intends to contribute to 
this literature and to a better understanding of the Brazilian economy, starting from the assumption 
that public expenditures in transportation infrastructure are productive and are decisive for resuming 
sustainable economic growth. 
The remainder of the paper is organized as follows: Section 2 presents material and methods. 
Section 3 presents the empirical results, whereas section 4 stands for final remarks. 
 
 
2. MODEL, MATERIAL AND METHODS 
 
  The use of panel-data econometrics is the most appropriate for this study, since it allows the 
combination  of time  series  with  cross-section  variables.  One  of  the  advantages  of  the  panel  data 
estimation is that the methodology takes into consideration individual heterogeneity. In the current 
formulation, it is assumed that differences between states are captured by the constant term. According 
to Wooldridge (2001), the models to be estimated in this study may be described as:  
 
                                                       
1  The  proponents  of  productive  impacts  of  infrastructure  expenditures  believe  that  differences  in  growth  rates  may  be 
explained, among other things, by differences in infrastructure expenditures. However, it should be noted that this literature 
is not free of controversies. Barro (1991) and Levine & Renelt (1993) reject the hypothesis of productive impacts of public 




it i y u I g
it + + = α β
*   ,     t = 1, 2, ..., 14                                        (1) 
 
In the absence of non-observed effects, the estimation of this model could be done by using 
pooled OLS. On the other hand, if non-observed effects are present, the direct application of such 
method is not recommended, since it produces biased estimates. As mentioned before, if it is believed 
that non-observed factors  i α  are correlated with explanatory variables, it is necessary to use methods 
which consider the presence of fixed effects. In this sense, two estimators could be used, namely, the 
fixed effects estimator  FE β ˆ  and the OLS estimator with dummy variables i c ˆ . In fact, it can be shown 
that  both  estimators  are  identical,  and  produce  consistent  and  efficient  estimates  under  certain 
conditions. However, an advantage of  FE β ˆ is that it is consistent with a fixed T and  ∞ → N , which is 
not the case with  i c ˆ . 
The idea behind the fixed effect estimator  FE β ˆ is to transform equation (1) as to eliminate the 
non-observed  effect i α .  This  is  done  by  obtaining  the  average  of  the  variables  over  time  and 
subtracting them from the original equation. Since the non-observed effect is constant over time, such 
procedure leads to its elimination from equation (1), so that the model can be estimated by pooled 
OLS, which is given by pooling the data from the different cross sections and subsequently estimating 
by simple OLS. The OLS estimation with dummy variables, in turn, treats  i α as a parameter to be 
estimated along with the vectorβ . In order to do this, n dummy variables are defined, one for each 
observed  cross-section,  and  the  model is estimated by  a  pooled  OLS regression  of 
it y g on  the  n 
dummy variables and the vector of explanatory variables 
* I (HSIAO, 1996). 
In this work we estimate the models using both estimators, since the comparison between the 
different estimates allow us to infer on the fit of the estimated models. Given the unavailability of data 
after 2004, the sample included all the Brazilian states and the Federal District for the period 1986-
2003. Each state is treated as a cross-section and there is a small time series associated with it. The 
data  on  public  expenditures  and  state-level  GDP  are  from  Instituto  de  Pesquisas  Econômicas  e 
Aplicadas (IPEA) and from the National Treasury
2. Due to the absence of disaggregated information 
on federal investments in the states, the data includes only investments from the state budgets. This 
limitation can certainly influence the estimation and needs to be taken into account when interpreting 
the results, although Public Investment as share of GDP in Brazil is low (approximately 2,5%). It is 
well known that the effects of infrastructure expenditures on GDP and growth rates are not immediate, 
and  therefore  it  is  assumed  that  these  effects  dissipate  only  in  the  long  run.  For  methodological 
reasons,  the  average  of  growth  rates  between  t+1  and  t+5  will  be  used.  Thus,  assuming 
complementarity between public and private investments, the model to be estimated can be described 
as:  
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According to our previous argument, the average GDP growth rate of state i for five years 
ahead is a function of: (i) non-observed individual characteristics of each state (such as location, factor 
endowments, climate etc.); (ii) a trend showing the evolution of technological progress shared by all 
the regions; and (iii) the capacity of federal and state governments to make public investment in 
infrastructure  (transportation,  total  infrastructure,  energy  and  communications).  The  following 
variables were used:  
 
i y g = Average growth rate of per capita GDP in state i for five years ahead; 
Trend = Technological progress; 
it G  = Share of total expenditures in GDP in state i for the period t
3; 
it GINF  = Share of infrastructure expenditures in total expenditures in state i in period t; 
it GINFEST  = Share of transportation, energy and communication expenditures in total expenditures 
in state i in period t; 
it GINFTransp  = Share of transportation expenditures in total expenditures in state i in period t; 
 
The model used here can present endogeneity and reverse causality problems. However, as 
argued by Rocha and Giuberti (2005), these problems are attenuated since the variables in period t 
affect long-run growth. Public expenditures have been decomposed according with two economic 
characteristics and with their functional classification, in order to find what components of public 
expenditures significantly contribute to economic growth in the states during the period analyzed. 
 
 
3. EMPIRICAL RESULTS  
 
  The theoretical model developed here shows that infrastructure expenditures affect positively 
the macroeconomic performance of the states, since an increase in infrastructure expenditures reduces 
production costs for the firms and, consequently, stimulates investment, productivity and economic 
growth. The implicit argument is that state governments do not generate employment directly, but they 
help to create a favorable environment for private investment and for production at competitive levels 
– what is known as crowding-in. That is to say, public investment has the potential to stimulate private 
investment, in the fashion of Taylor (1994), McCombie and Thirlwall (1994) and other Keynesian 
authors. 
Table 1 shows the estimations by using the following models: Pooled OLS, fixed-effects and 
random-effects panel data estimation. The pooled OLS appears here only as a reference, since it may 
provide an idea of the efficiency gains of estimating the model using panels. The Chow test indicated 
                                                       




preference for the fixed-effects model before OLS, i.e., the value of F (25,309) is 3.201. The chi-
square statistic from Hausman test also suggested that fixed-effects estimation is preferred to the 
random effects model. Therefore, the utilization of the fixed-effects model is preferred to pooled OLS 
and  random-effects  models.  The  R-squared  of  the  fixed  effects  model  was  31%,  whereas  the 
coefficient of determination of the other two models was around 15%. When expenditures in strategic 
sectors,  namely,  transportation,  energy  and  communication  (Ginsfest)  were  included,  Chow  test 
indicated again that the use of fixed effects model is preferred to OLS. The estimated F-statistic (25, 
309) is 3.373. Fixed-effects model is also preferred to the random-effects model, according to the chi-
square  statistic  from  Hausman  test.  The  explanatory  power  of  the  fixed-effects  model  was  31%, 
whereas 16% of the variation of the states performance is being explained by the explanatory variables 
of the other two models. 
 
TABLE 1 
State Public Expenditure in Infra-structure investment and Growth 
Dependent Variable: Log of Growth of per capita state GDP - 1986-2003 
 
Variables  Pooling OLS  Fixed Effects  Random Effects 
0.003060*  0.003257*  0.004039*  TREND 
(0.000440)  (0.000433)  (0.000517) 
-0.038489*  -0.005351  -0.048768**  Git 
(0.013203)  (0.035969)  (0.022111) 
0.068948**  0.129973*  0.114989*  GINFESTit 
(0.029979)  (0.034846)  (0.026268) 
-0.011150**  -0.024002*  -0.017139*  Constant 
(0.004733)  (0.007503)  (0.006474) 
Ajusted R2  0.134687  0.320217  0.179451 
1,732,911  5,198,455  2,055,749  F statistics  
(0.000000)  (0.000000)  (0.000000) 
Redundant Fixed Effects Tests  3.373361 
(Test cross-section fixed effects)  (0.0000) 




5.3548  Hausman  -  - 
(0,1476) 
Number of observations  338  286  286 
 
              *, ** e *** stands for 1%, 5% e 10%, significance level respectively 
              Source: Our research     
 
 
Table  2  shows  the  estimated  regressions,  which  included  the  variables  Trend,  Total 
Expenditures/GDP,  and  Transportation  Infrastructure  Expenditures/Total  Expenditures.  The 
estimations suggested a positive and significant relation between public expenditures in infrastructure, 
particularly in transportation, and the macroeconomic performance of Brazilian states. In addition, the 
estimations showed a negative and significant effect of the total expenditures/GDP ratio. Concerning 
infrastructure expenditures in strategic sectors, more specifically in transportation, the coefficients 
were  positive  and  significant,  that  is,  a  1%  increase  in  the  share  of  transportation  infrastructure 
expenditures may increase the growth potential of the states between 0.12 and 0.13 percentage points. 
Our  estimated  coefficients  are  smaller  than  the  values  usually  found  in  the  literature,  due  to  the 
inability  of  the  public  sector  to  finance  investments  in  such  strategic  sectors  for  the  Brazilian 




infrastructure expenditures in strategic sectors, particularly in transportation (ports, roads, railways, 
hydro ways), could revert the quasi-stagnation observed in the Brazilian economy in the recent past, 
particularly  because  it  constitutes  a  powerful  instrument  to  reduce  production  costs,  to  increase 





State Public Expenditure in Transport investment and Growth 
Dependent Variable: Log of Growth of per capita state GDP - 1986-2003 
 
Variables  Pooling OLS  Fixed Effects  Random Effects 
0.003025*  0.003107*  0.003881*  TREND 
(0.000433)  (0.000426)  (0.000515) 
-0.033993*  -0.002779  -0.045193**  Git 
(0.013063)  (0.036129)  (0.022344) 
0.077580**  0.124488*  0.106379*  GINFTRANSPit 
(0.032426)  (0.037902)  (0.037662) 
-0.011029**  -0.021623*  -0.014875**  Constant 
(0.004630)  (0.007414)  (0.006471) 
Ajusted R2  0.135794  0.313576  0.170080 
1,749,397  5,041,401  1,926,391  F Statistics  
(0.000000)  (0.000000)  (0.000000) 
Redundant Fixed Effects Tests  3.201212 
(Test cross-section fixed effects)  (0.0000) 




2,2753  Hausman  -   
(0,5173) 
Number of Observations  338  286  286 
*, ** e *** stands for 1%, 5% e 10%, significance level respectively   
Source: Our research         
 
 
The evidence presented here shows that the transportation sector deserves more attention from 
policy makers, since our results leave no doubt about the importance of this sector for states aiming at 
improving their long-run macroeconomic performance. A 10% increase in the share of infrastructure 
expenditures may cause an average increase of around 1 percentage point in per capita GDP growth 
rates over the long run. Although the coefficients may look small, they can be seen as satisfactory, 
especially  because  the  average  expenditure  in  transportation  is  quite  small  in  relation  to  Total 
Expenditures and to the GDP of states, around 5.73% and 2.44%, respectively. In other words, an 
average increase in transportation infrastructure around 10% has an impact on state GDP of around 





  This study explores the discussion introduced by Rocha and Giuberti (2005), analyzing the 
impacts of public investments in transportation infrastructure on the macroeconomic performance of 




market  integration.  The  results  showed  that  an  increase  in  the  share  of  public  expenditures  in 
infrastructure for strategic sectors, particularly transportation, is productive and necessary for Brazil
4. 
Demand-led growth models stress that investment is essential for economic growth and is able to 
generate expansions in productive capacity in order to avoid supply bottlenecks. Indeed, the potential 
for  long-run  economic  growth  is  significantly  lower  without  an  increase  in  public  infrastructure 
expenditures. The negative consequences of low levels of expenditure in the expansion, maintenance 
and modernization of basic public infrastructure services have been visible in the Brazilian economy 
for more than two decades. 
However, due to the high amount of resources needed for funding such investments, the state 
has  a  central  role  to  play.  The  evidence  for  the  Brazilian  economy  at  state  level  confirms  this 
hypothesis. The results presented here suggest that states are not able to keep sustainable economic 
growth  unless  the  trend  in  infrastructure  expenditures  is  reverted,  increasing  the  volume  and 
improving  the  quality  of  expenditures  in  transportation  infrastructure.  Therefore,  the  sustainable 
growth will not consistently come true until governments generate enough funding for investment 
projects  designed  to  eliminate  infrastructure  bottlenecks,  which  are  harmful  for  investments, 
productivity and the growth potential of Brazilian states. 
 
                                                       
4 According to Cândido Jr. (2001) expenditures are considered to be productive when the social marginal benefits of public 
goods or services are equal to their marginal costs, i.e., they are used in such a way as to achieve their proposed goals, at 
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